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No arterialas hipertensijas (AH) lidz sirds mazspeéjaj

Adipozitate -
CD Diastoliska

Disfunkcija

Hipertensija | -

Smékésana Sistoliska
Dislipidemia Disfunkcija
= .
Normala KK KK Subklniska KK
funkcija un Remodelacija disfunkcija
struktdira

Vasan RS and Levy D. Arch Intern Med. 1996;156:1789-1796.
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Nearstetas AH komplikacijas (500 pac.)

74 %
70 7
60
50 —
45 —
40 —
35

Event 30 —
rate 25 -

(%) 20 -
15 -
10 -

50 %

Proteinurija Insulti ~ Enceph Ml Stenokardija HSM  KKH
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AH vadlinijas 2007. Prognoze.
(ESC and ESH Guidelines)

Table 2 Factors influencing prognosis

Risk factors Subclinical organ damage
« Systolic and diastolic BP levels « Electrocardiographic LVH (Sokolow-Lyon =38 mm; Cornell
=2 440 mm*ms) or:
» Levels of pulse pressure (in the elderly) » Echocardiographic LVH® (LVMIM = 115gfrn“, W= 11ﬂg!m“}
* Age (M = 55 years; W > 65 years) « Carotid wall thickening (IMT = 0.9 mm) or plague
» Smok
. Dg::t-p Subclinical organ damage
- LDL

-:';L » Electrocardiographic LvVH (Sokolow-Lyon =38 mm; Cornell
-TG = 2440 mm*ms) or: in/1.73 m?)
« Echocardiographic LVH' (LVMIM = 125g/m®, W = 110g/m")

=22 (M); or =31 (W) mg/g creatinine

s Fastir ine ratio:
» Abnormal glucose tolerance test
« Abdominal obesity (Waist circumference =102 cm (M),
=88 cm (W)
« Family history of premature CV disease (M at age <55 years;
W at age <65 years)

Tikal tad,ja ir Koncentriska KKH

. aslimnica
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AH vadlinijas 2007. Izmeklejumi.
(ESC and ESH Guidelines)

Box 6 Laboratory investigations

Table 4 Availability, prognostic value and cost of some markers
of organ damage (scored from 0 to 4 pluses)

Markers cv Availability Cost
predictive
value
Electrocardiography |4 4+ }
Echocardiography |4 |4 4
|

Carotid Intima-Media
Thickness

Arterial stiffness (Pulse
wave velocity)

Ankle-Brachial index

Coronary calcium content

Cardiac/Vascular tissue
composition

Circulatory collagen
markers

Endothelial dysfunction

Cerebral lacunae/White
matter lesions

Est. Glomerular Filtration
Rate or Creatinine
Clearance

Microalbuminuria

Routine tests C———

e 2 8 & 0 ° B 0 @

Recommended tests <

" 8 0 8 0 @

Fasting plasma glucose

Serum total cholesterol

Serum LDL-cholesterol

Serum HDL-cholesterol

Fasting serum triglycerides

Serum potassium

Serum uric acid

Serum creatinine

Estimated <creatinine clearance (Cockroft-Gault
formula) or glomerular filtration rate (MDRD formula)
Haemoglobin and haematocrit

Urinalysis (complemented by microalbuminuria via dip-
stick test and microscopic examination)
Electrocardiogram

Echocardiogram

Carotid ultrasound

Quantitative proteinuria (if dipstick test positive)
Ankle-brachial BP Index

Fundoscopy

Glucose tolerance test (if fasting plasma glucose
=5.6 mmol/L (100 mg/dL)

Home and 24 h ambulatory BP monitoring

Pulse wave velocity measurement (where available)

Extended evaluation (domain of the specialist)

Further search for cerebral, cardiac, renal and vascu-
lar damage. Mandatory in complicated hypertension
Search for secondary hypertension when suggested by
history, physical examination or routine tests:
measurement of renin, aldosterone, corticosteroids,
catecholamines in plasma and/or urine; arteriogra-
phies; renal and adrenal ultrasound; computer-assisted
tomography; magnetic resonance imaging




AH vadlinijas 2007. Merka organu bojajums.
(ESC and ESH Guidelines)

Box 7 Position statement: Searching for
subclinical organ damage

Due to the importance of subclinical organ damage as an
intermediate stage in the continuum of vascular disease
and as a determinant of total cardiovascular risk, signs
of organ involvement should be sought carefully by
appropriate techniques:

1. Heart Electrocardiography should be part of all
routine assessment of subjects with high BP in order
to detect left ventricular hypertrophy, patterns of
‘strain’, ischaemia and arrhythmias. Echocardiogra-
phy is recommended when a more sensitive detection
of left ventricular hypertrophy is considered useful.
Geometric patterns can be defined echocardiographi-
cally, of which concentric hypertrophy carries the
worse prognosis. Diastolic dysfunction can be evalu-
ated by transmitral Doppler.

found not to be independent of covariates.?'* Finally, echo-
cardiography provides some information on the presence
and degree of left atrial enlargement, which is related to
the risk of atrial fibrillation, cardiovascular disease and
death.?'"2'® Also, data can be obtained on segmental

KKH

(koncentriska hipertrofija)

KK DD

(diastoliska disfunkcija)

KP

(kr.priekSkambaris)
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AH vadlinijas 2007. Augsta riska pacienti.
(ESC and ESH Guidelines)

Table 3 High/Very high risk subjects

s BP = 180 mmHg systolic and/or =110 mmHg diastolic

« Systolic BP = 160 mmHg with low diastolic BP (<70 mmHg)
s Diabetes mellitus

« Metabolic syndrome
+ =3 cardiovascular risk factors
« One or more of the following subclinical organ damages:

- Electrocardiographic (particularly with strain) or
echocardiographic (particularly concentric) left
ventricular hypertrophy €

- Ultrasound evidence of carotid artery wall thickening or
plaque

- Increased arterial stiffness

- Moderate increase in serum creatinine

- Reduced estimated glomerular filtration rate or creatinine
clearance

- Microalbuminuria or proteinuria
» Established cardiovascular or renal disease

KKH

(koncentriska hipertrofija)

aslimnica
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Hipertoniska sirds

Kreisa kambara miokarda hipertrofija (KKH)

Diastoliska disfunkcija (DD)

Kreisa atrija (KA) dilatacija

Mitrala regurgitacija (MR)

AoV, Ao ascendens skleroze

: aslimnica
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Kreisa kambara miokarda masa (Indekss)

KK sieninu biezums (IVSd)
10 mm

RWT -

KK Sienas
biezumal/radiusa
attiecibas

KK sieninu biezums
(LVPWd) 9 mm

KK beigu diastoliskais
diametrs

(EDD) 58 mm

M-rez.

LV mass, g

395,0

KKMM Indekss = 240/BSA =120 gr/m?
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Problemas

KK miokarda masas indekss g/m?
V S

B. Troy et al. (1972) > 134 > 134

R. Devereux et al. (1982) > 120 > 120

R. Devereux et al. (1984) > 134 > 110

J. Hammond et al. (1986) > 125 > 110

D. Levy et al. (1987) > 131 > 100

M. Koren et al. (1991) > 125 > 125

A. Ganau et al. (1992) > 111 > 106

G. de Simone et al. (1995) > 116 > 104

R. Devereux et al. (1996) > 118 > 104

P. Gosse et al. (1998) > 120 > 100

R. Devereux et al. (1998) > 116 > 104 {i}@
ASE recommendation (2005) > 115 >95, © ©

ESC and ESH Guidelines  (2007) > 125 > 110

Normals KK sieninu biezums 6 - 10 mm

KK masas indekss, g/m?

siev. 43-95

vir. 49-115

10
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Problemas
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Kreisa kambara miokarda remodelacijas tipi pie

AH
Left ventricular geometry
RWT ¢
13 % 8 %
Concentric Concentric
remodelling hypertrophy
0.43
92 % 27 %
Eccentric
Normal
hypertrophy
LVMI

Ganau et al. JACC 1992; 19:1550-8

KKMM indekss

I | -
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Kreisa kambara miokarda remodelacijas tipi pie
AH — normala geometrija

0.43

* normala KKMM un indekss

» KK sieninas nav sabiezétas < 1,0 cm

Normal
* sirds dobumi nav paplasSinati

« RWT < 0.43

KKMM indekss




Kreisa kambara miokarda remodelacijas tipi pie
AH — koncentriska remodelacija

IRWTA 13 %

Concentric
remodelling

* normala KKMM un indeks

» KK sieninas sabiezétas > 1,0 cm

* sirds dobumi nav paplasSinati
* RWT >0.43

0.43

KKMM indekss




Kreisa kambara miokarda remodelacijas tipi pie

RWT ¢

0.43 T

AH — ekscentriska hipertrofija

27 %
» palielinati KKMM un indeks

* KK sieninas nav sabiezétas

* sirds dobumi var but paplaSinati
* RWT <0.43

Eccentric
hypertrophy

KKMM indeks I




Kreisa kambara miokarda remodelacijas tipi pie
AH — koncentriska hipertrofija

IRWT s 3 % « palielinati KKMM un indeks
» KK sieninas sabiezétas > 1,0 cm
Concentric * sirds dobumi nav_paplaSinati
hypertrophy *« RWT > 0.43

0.43

KKMM indekss I




Kreisa kambara hipertrofija (KKH) un
Kardiovaskularais (KV) risks:
saslimstiba un mirstiba

Pacienti ar hipertensiju:
— Framingham (138 pac) & Cornell (253 pac)
— 5. 9. laika mirstiba ar KKH:
sievietes 20 % ; virieSi 35 % ; vecaki par 65. gadiem 50 %
bez KKH
2-6%.

Pamata populacija:
— Framingham Study (1141 pac) & Offspring (3220 pac)
— Ja KK miokarda masas indeks palielinajas par 50 g/m?,

tad 4.-5. g. laika relativi KV saslimstibas risks pieaug par 1.5 - 2.0
reizes.

PékSna nave:
— PékSnas naves relativs risks ~ 1,5 % ar KKH.

]
Levy D, et al. NEJM (1990) 322: 1561-66 & Levy D, et al. Ann Intern Me]c_i?l989) 110:101-7 a SI I m nica
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Hipertensivas KKH regresija:
2000 Meta-Analysis

P<0.05 P<0.09 vs R-blockers

LVM Regression (%)
>

_8 g
-101
_12 i

Diuretics Beta- ACE- Ca*™ All receptor

Blockers |nhibitors  Blockers Blockers
| -
18 im
Schmieder et al: 3 Am Coll Cardiol 2001;37:261-262A @AéUM!KUNISKAUNQm!TgMN@



Diastoliska disfunkcija

miokarda relaksacijas un iestiepjamibas
traucejumi

raksturojas ar progresivi pieaugosu KK
pildisanas jeb diastolisko spiedienu

var but pie normalas KK miokarda masas
viena no agrinam pazimem

KA UNIVERSITATES
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Diastoliska disfunkcija

7 KK diastoliskais jeb pildisanas spiediens Norma 5 —
\\\ 12 mmHg

1 kreisa atrija spiediens

N\ 20 - 25
mmHg
1 plausu vénu spiediens

N\

1 plausu kapilaru kilésanas spiediens

\

Sastreguma sirds mazspeéja
com rmiCd

'ATES SLIMNICA




Diastoliska disfunkcija

« Ehokardiografiska izmekléSana balstas galvenokart uz
dopplerografijas un audu dopplerografijas (TDI — tissue
doppler imaging) parametru analizi:

50dB 2 -/+1/0/2

1. Transmitrald diastoliska plisma:

* Evilnis — (early) agrina diastoliska pildisanas,
apm. 60 — 70% no kopéja asins daudzuma
 Avilnis - (atrial) atriju faze — apm 30% no diastoles

2. Audu dopplerografija mitrala FG liment (laterala un mediala)
- Mitrala fibroza gredzena diastoliskas kustibas atrums (E)

I | -
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Diastoliska disfunkcija pakapes

| Trauceta relaksacija

Il Pseidonormalizacija

Il Restriktiva tipa (reversibla)

IV Restriktiva tipa (nereversibla)

Grading of Diastolic Function

Restriction Restriction
Normal ela ation nor mal at ion (reversi ble) (irreversible)

“uuw

Mean LAP - 4 4 )
TAU t A4
NYHA a L -1 ni-1v

Grade | Ty oslimnica
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Kreisa kambara pildiSanas spiediens

Transmitrala plusma E / E’ mitralais FG

Normals

Robeznormals 15>E/E > 8




Kreisa atrija tilpums

KA izmérus ir viegli novértét un KA tilpuma mérijumi ir paraki
par lineariem*.

NB!
D1=D2

22 ml = Tilpums = 55 ml

. B
* Walter P. Abhayaratna et al. Left atrial size. JACC Vol. 47, 12;2357-63, 2006 \ I I . " l L C .
RIGAS AUSTRUMU KLINISKA UNI A SLIMNICA
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Kreisais atrijs un AH

« KA tilpums ir “barometrs” KK pildianas spiedienam un
atspogulo ilgstosi pastavosas AH ietekmi;

« KA max tilpuma indekss = 34 ml / m? ir neatkarigs mirstibas,
sirds mazspéjas, priekSkambaru mirdzésanas un iSémisko
Insultu attistibas prediktors (6657 pacienti) *;

I | -
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Kreisa priekskambara tilpums un
Kardiovaskularais risks

2360

Abhayaratna et al.
Left Atrial Size

Table 2. Maximum Left Atrial Volume as a Predictor of Cardiovascular Cutcomes

JACC Vol. 47, No. 12, 2008

Juna 20, 2006:2357-63

Dhiscriminatory
Author Study Sample Size Study Volume Threshold Risk
{Year Published) {Ref. #) Study Design Population {Age, vis) Outcome Method {ml/m?) Ratio
Tsang et al. (2001) (62) Retrospective cohort Clinic based 1,655 (75 +7) AF A-L Quartiles —
Tsang et al. (2002) (63) Retrospective cohort  Clinic based B40(75 = 7T) AF A-L Tertiles —
Rossi et al. (2002) (64) Prospective cohort DCM patients 337 (60 + 13)  Death or A-L =68.5 3.8
heart Tx
Tsang et al. {2003) (65) Retrospective cohort  Clinic based 1,160 (75 * 7) Combined A-L =32 —
events*
Moller et al. (2003) (66) Retrospective cohort ~ AMI patients 314 (32-94) Death A-L =32 6.1
Tsang et al. (2004) (67) Retrospective cohort Mild LVDD SA9(TE X T) AF, CHF A-L =27 —
patients
Tani et al. (2004) (68) Case control HCM patients 141(61 +13) AF A-L =34 —
Losi et al. (2004) (69) Prospective cohort HCM patients 150 (4-83) AF A-L =27 —
Barnes et al. (2004) (70) Retrospective cohort  Clinic based 1,554(75 + T Ischemic A-L =32 1.6
strole
Beinart et al. (2004) (71) Prospective cohort AMI patients 39562 £ 12)  Death MOD =32 22
Sabharwal et al. (2004) (72) Prospective cohort ICM patients 109 (63 = 9) Death PE =40 —
Takemoto et al. (2005) (73) Retrospective cohort  Clinic based 1495(75 = 7) CHF A-L =12 2.0
Gottdiener et al. (2006) (74) Prospective cohort Community 851(78 = &) CHF PE Quartiles —
based
Tsang et al. (2006) (75) Prospective cohort Clinic based 423(71+ 8) Combined A-L 34—=240 3.2
events* =40 6.6

Al discriminatory limits have been indexed to body surface area.

transient ischemic attack, stroke, or cardiovascular death.
A-L = area length method (biplane unless specified), AMI = aoute myocardial infarction; BSA = body swface area; DCM = dilated cardiomyopathy; LVDD = left
wventricular diastalic dysfuncrion HCM = hypermrophic cardiomyopathy; ICM = lschemic cardiomyoparhy; MOD = method of dises by Simpeon's rule; PE = prolare-ellipsoid

method; Tx = transplantation.

*Atrial fibrillation (AF), rayoecardial infarction, congestive heart failure (CHF), coronary revascularization,

26
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Transtorakalas ehokardiografijas vienotais

protokols 2011.9.

EHOKARDIOGRAFIJA

Vards, uzvards Dzim$anas gads

BSA m*>  Datums EhoKG aparits '\"ﬁ‘

Ritms: X min [Elainnta mi K::cmsma- 5 Apaksgja Sanu
ike Kealk e Sledziens:

Apikili Kreisa kambara miokarda masas indekss méreni palielinats.

L.

Aorta (sinus Valsalva

Kreisais prickSkamba Spledlen u.

kP tlpuma indekss (- Kreisa atrija paplasinasanas.

Kambaru starpsiena ( Mérena MR

Muguréja siena (PW¢ . . .
Jemeriem ™™ Ao ascendens sklerotiskas izmainas.

11

Ascend€jo3a

AoV

MV

v rG cm |

Kreisa kambara diastoliska disfunkcija Il tipa ar paaugstinatu pildiSanas

s Ay kambaru sistoliska funkcija netraucéta.

Diastoliska funkeija: (] vecumanorma [ disfunkcija

IVRT__ ms DT ms A Evd cm/s@ SD

MV ‘
vV |
PV ‘

27

. " i Prieksgji-septala
Kreisii kambara regionili kontraktilitite: i

Septatd Pricksgja

Arsts :

(trikuspidalas virstules fibroza gredzena ckskursija sistolg)

kas relaksticijas faiks)

aSITINI
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Aktualitate

KK miokarda masas noteikSanas variabilitate 5 -15 %

kreisd kambara diastoliskas funkcijas novertésana balstas
uz merijumiem, kas ir atkarigi no vairakiem faktoriem:
pacienta vecums, sirds ritms, s/d frekvence, prieksslodze,
pécslodze

Kreisa atrija izmeri ir atkarigi no pacienta vecuma, kermena
masas

70% - 98% pacientiem ar vieglu arterialu hipertensiju kreisa
atrija maksimalais tilpuma indeks ieklaujas normas robezas
(norma - lidz 29 ml/m?) (Eshoo et al. 2009)

o
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Risinajums (?)
Miokarda deformacija

Strain (g ) —

objekta (miokarda) deformacijas attieciba ar izejas formu ( % )

{

29
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Miokarda deformacija

3 veidi KK miokarda kustibas: 5 .. wuaee

fibre obligue
Longitudinalais esterne

(pagarinajums un saisinajums) iy

Radials Cirkumfleksais
(paresninajums un patievinajums) (pagarinajums un saisinajums)
30
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Divdimensiju pelektonu skalas deformacijas
metode

Two-dimensional strain, speckle tracking, 2D-strain

“Kernel”

Tissue Doppler and Speckle tracking by Asbjern Staylen, dr. med.

o
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Kreisa atrija longitudinala deformacija

_____________________________________________________________________________________________ Saraiva et al. JASE 2010; 23:172-180
£ -
20 pos peak —»
)
as
2.1 10 i
£ 06 09
© 0P L
5 \ /
m AN

Pac;lentlem ar vieglu arterlalo hipertensiju un tikai -1
nelielu kreisa kambara hipertrofiju jau ir ievérojami
traucéta kreisa atrija mehaniska funkcija: —
uzpildiSanas faze pazéminas kreisa atrija
longitudinala funkcija ...~

*A. Kalinin, M. Alekhin, G. Bahs, A. Lejnieks, A. Kalvelis, A. Kalnins, P. Shipachovs.
Kardiologiia 2010;50(8):13-20.
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Secinajumi:

« Ehokardiografija sobrid ir popularaka metode
“hipertoniskas sirds” diagnostika.

 Ehokardiografijas dati ir nozimigi sirds ka AH tiecam
organa bojajuma agrinaja diagnostika.

* AH radits sirds bojajums var sakties vel pirms KKH
attistibas.

- Agrinaja “hipertoniskas sirds” diagnostika
nepiecieSams izvértét KK diastolisko funkciju un KA
izmerus.

« Ja ir konstatetas AH raditas izmainas sirdi —
rekomendejama EHO-KG kontrole 1 reizi gada

a3 aslimnica



Secinajumi:

« KKH NAV hipertensijas radito sirds
izmainu AGRINA pazime.

 Palielinata kreisa kambara miokarda
masa, KP palielinasanas, DD - STINGRI
korele ar kardiovaskularo notikumu risku.

Kreisa atrija longitudinala deformacija ???

I ] -
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